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Description 
[ACTIVE USB DEVICE] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 92118562, filed July 08, 2003. 
Background of Invention 

[0002] Field of the invention 

[0003] The present invention generally pertains to an universal 
serial bus (USB) device, and more particularly to an USB 
device that accesses another USB device without going 
through a host computer. 

[0004] Description of the Related Art 

[0005] a portable electronic device is generally equipped with a 
small memory device such as a flash memory card. For in- 
stance, a digital camera (DC) or a personal digital assis- 
tant (PDA) commonly uses a flash memory card to store 
application data. For a small size and a big storage capac- 
ity, the flash memory card is used popularly nowadays. It 



is noted that an electronic device or a computer equipped 
with a built-in card connector can directly access a flash 
memory card via the built-in card connector, and if an 
electronic device or a computer not equipped with a built- 
in card connector, an external flash memory card reader is 
required for the electronic device or the computer to ac- 
cess a flash memory card. Further, in a current market, a 
portable data storage device that integrates a flash mem- 
ory card and a flash memory card reader together into one 
is usually named traveling disc. Currently, a size of a trav- 
eling disc is small enough to put in a packet and not get 
noticed, and a storage capacity of a traveling disc is at a 
range of tens of mega bytes to hundreds of mega bytes. 
For a feature of small size, big storage capacity, and 
reusability, a traveling disc is getting popular to become a 
commonly used portable storage device and has a ten- 
dency to replace a floppy disc or a rewritable CD-ROM 
(compact disc - read only memory). 
[0006] upon an exploiting of a current IC technology, a newly 

developed traveling disc equips with a bigger storage ca- 
pacity than before and uses a most popular universal se- 
rial bus (USB) as its input/output (I/O) interface, the trav- 
eling disc becomes one of the best selling computer pe- 



ripheral devices in the market. However, the traveling disc 
is a passive device; it must depend on a host computer to 
store or retrieve data. Without a host computer, a travel- 
ing disc will not be able to copy or store data to another 
traveling disc. Further, a USB port electronic device such 
as a digital camera must use a computer to transfer image 
data to a traveling disc using a USB interface. A traveling 
disc can not connect to an electronic device directly to re- 
trieve or store data. 
Summary of Invention 

[0007] Accordingly, one object of the present invention is to pro- 
vide an USB data storage device that directly accesses an- 
other USB device to retrieve or store data without being 
through a host computer. 

[0008] Another object of the present invention is to provide an 
USB data storage device that is equipped with a MP3 de- 
coder/encoder (codec) to play MP3 music and to transfer 
an analog voice data to a digital voice data to be stored in 
its storage. 

[0009] yet another object of the present invention is to provide 
an USB data exchange device that directly accesses an- 
other USB device to retrieve or store data without involv- 
ing a host computer. The USB data exchange device com- 



prises an USB interface module and a function module. 
[0010] According to one aspect of the present invention, the USB 
interface module mentioned above comprises an USB host 
core circuit and an USB device core circuit. The USB host 
core circuit is activated as an interface to an USB device if 
the USB device is at device mode. On the other hand, the 
USB device core circuit of the USB interface module is acti- 
vated as an interface to an USB device if the USB device is 
at host mode. 

[001 1] According to another aspect of the present invention, the 
USB interface module further comprises a first switch, a 
second switch, and a third switch. A terminal of the first 
switch is electrically connected to a D+ signal line of an 
USB interface. The other terminal of the first switch is 
electrically connected to a high voltage level. A terminal of 
the second switch is electrically connected to the D+ sig- 
nal line, and the other terminal of the first switch is elec- 
trically connected to a ground reference. A terminal of the 
third switch is electrically connected to a D- signal line of 
the USB interface, and the other terminal of the third 
switch is electrically connected to the ground reference. 
As an USB device at device mode connecting to the USB 
device of the embodiment of the present invention, the 



first switch is open, and the second and third switches are 
close. On the other hand, as an USB device at host mode 
connecting to the USB device of the embodiment of the 
present invention, the first switch is close, and the second 
and third switches are open. 
[0012] According to another aspect of the present invention, the 
function module comprises a mass storage device, a 
buffer device, and a control device. The mass storage de- 
vice is used to store data. When an USB device connecting 
to the USB device of the embodiment of the present in- 
vention is at a device mode, the function module accesses 
the USB device via the host core circuit to retrieve or store 
data to the USB device. The buffer device is used to store 
data temporarily. The control device controls the mass 
storage device, buffer device, and the USB interface mod- 
ule. 

[0013] According to yet another aspect of the present invention, 
the function module further comprises a MP3 codec. The 
MP3 codec transfers a MP3 music stored in the buffer de- 
vice to an analog voice data and outputs the analog voice 
data as the USB device of the embodiment of the present 
invention is at MP3 play mode. 

[0014] According to yet another aspect of the present invention, 



the mass storage device comprises a nonvolatile storage 
media used to store data and a storage interface used to 
access data stored in the nonvolatile storage media. 

[0015] According to yet another aspect of the present invention, 
the control device comprises a central processing unit 
(CPU) as a control center of the USB device, a nonvolatile 
memory to store a driver program of the USB interface 
module, and a volatile memory used by the CPU to tem- 
porarily store CPU data. 

[0016] According to yet another aspect of the present invention, 
the USB of the present invention equips a traditional USB 
device with an USB host function, the USB device of the 
embodiment of the present invention consists of a func- 
tion of USB host and a function of USB device. Therefore, a 
regular USB device can be directly connected to the USB 
device of the embodiment of the invention, and a data 
transfer can take place between the two USB devices with- 
out involving a use of a computer. 
Brief Description of Drawings 

[0017] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 



gether with the description, serve to explain the principles 
of the invention. The drawings are as follows. 
[0018] pig. 1 depicts a data exchangeable USB device of the pre- 
ferred embodiment of the present invention in a block di- 
agram. 

[0019] pig. 2 depicts a part of an USB interface module circuit di- 
agram of the preferred embodiment of the present inven- 
tion. 

[0020] Fig. 3 depicts a MP3 music retrieving and playing flow- 
chart diagram of the preferred embodiment of the present 

invention. 
Detailed Description 

[0021] Referring to Fig. 1, a data exchangeable USB device of the 
preferred embodiment of the present invention is de- 
picted in a block diagram. The data exchangeable USB de- 
vice of the preferred embodiment of the present invention 
can be electrically coupled directly to an electronic device 
with an USB port, such as a portable disc or a digital cam- 
era. The USB device comprises an USB interface module 
110 and a function module 100. 

[0022] | n the preferred embodiment of the present invention, the 
USB interface module 110 comprises a transceiver 112, an 
USB device core circuit 114 and an USB host core circuit 



116. The transceiver 112 electrically and mechanically 
connects to another USB device. The USB device core 114 
is activated to interface with another USB device if the an- 
other USB device functions at a host mode. On the other 
hand, the USB host core circuit 116 is activated as an in- 
terface to another USB device if the another USB device is 
at a device mode. 
[0023] Referring to Fig. 2, a part of an USB interface module cir- 
cuit diagram of the preferred embodiment of the present 
invention is demonstrated. In the preferred embodiment 
of the present invention, the part of the USB interface 
module circuit diagram comprises a first transistor Ql, a 
second transistor Q2, and a third transistor Q3. A terminal 
of the first transistor Ql is electrically connected to a D+ 
signal line of an USB interface, and another terminal of the 
first transistor Ql is electrically connected to a high volt- 
age reference via a pull-up resistor 202. A terminal of the 
second transistor Q2 is electrically connected to the D+ 
signal line of the USB interface, and another terminal of 
the second transistor Q2 is electrically connected to a 
ground reference via a first pull-down resistor 204. A ter- 
minal of the third transistor Q3 is electrically connected to 
a D- signal line of the USB interface, and another terminal 



of the third transistor Q3 is electrically connected to a 
ground reference via a second pull-down resistor 206. 

[0024] | t j S noted that the first transistor Ql and the second 

transistor Q2 are of different types, and the second tran- 
sistor Q2 and the third transistor Q3 are of same type. 
The three transistors Ql, Q2, Q3 are controlled by a host- 
mode signal. The host-mode signal is enabled when an 
USB device is at a device mode and is connected to the 
USB device of the embodiment of the invention. As a re- 
sult, the first transistor Ql is turned off, and the second 
and third transistors Q2, Q3 are turned on. On the other 
hand, when an USB device is at a host mode and is con- 
nected to the USB device of the embodiment of the inven- 
tion, the host-mode signal is disabled, so that the first 
transistor Ql is turned on, and the second and third tran- 
sistors Q2, Q3 are turned off. 

[0025] Referring to Fig. 1, in the preferred embodiment of the in- 
vention, the function module 100 is electrically connected 
to an USB interface module. The function module 100 
comprises a buffer device 120, a control device 130 and a 
mass storage device 140. The mass storage device is used 
to store data, and when an USB device is at a device mode 
and is connected to the USB device of the embodiment of 



the invention, the function module automatically activates 
the host core circuit 116 to access the USB device con- 
nected to it. The buffer device 120 is electrically con- 
nected to the mass storage device 140 and the USB inter- 
face module 110, and is used to temporarily store data. 
The control device 130 is used to control the mass stor- 
age device 140, the buffer device 120, and the USB inter- 
face module 110. In the preferred embodiment of the in- 
vention, the mass storage device 140 comprises a storage 
interface 142 and a flash memory 144 (a nonvolatile stor- 
age media). The flash memory 144 is for storing data, and 
is electrically connected to the storage interface 142 so 
that the flash memory 144 can be accessed via the stor- 
age interface 142. 
[0026] | n the preferred embodiment of the invention, the control 
device 130 comprises a CPU 132, a read-only memory 
(ROM) 134 (a nonvolatile memory), and a random access 
memory (RAM) 136 (a volatile memory). The CPU 132 is a 
control center of the USB device. The ROM 134 electrically 
connected to the CPU 132 is used to store a driver pro- 
gram of the USB interface module 110. The RAM 136 is 
electrically connected to the CPU 132 to temporarily store 
CPU 132 data. 



[0027] | n the preferred embodiment of the invention, the buffer 
device 120 comprises a first buffer 122, a second buffer 
124, and a third buffer 126. The function module 100 
further comprises a MP3 codec 160 electrically connected 
to the buffer device 120 to transfer a MP3 music stored in 
the buffer device 120 into an analog voice data during a 
play-state. Referring to Fig. 3, a flow-chart diagram of re- 
trieving and playing MP3 music of the preferred embodi- 
ment of the invention is depicted. 

[0028] Referring to Fig. 1 and Fig. 3, the USB device of the pre- 
ferred embodiment of the invention (a client USB device) 
first reads a file allocation table (FAT) from another USB 
device (host USB device) to the first buffer 122 in step 
s302. According to the FAT stored in the first buffer 122, 
voice data stored in a voice data block of the host USB de- 
vice is read and stored to the second buffer 124 in step 
s304. Then, while playing a music stored in the second 
buffer 124, another voice data block of the host USB de- 
vice is read and stored to the third buffer 126 in step 
s306. Further, while playing a music stored in the third 
buffer 126, another voice data block of the host USB de- 
vice is read and stored to the second buffer 124. By re- 
peating step s304 and step s306, a music stored in the 



host USB device is played continuously on the client USB 
device without involving a computer to connect these two 
USB devices. During a play pause in step s308, all related 
music data blocks of the host USB device are read and 
stored to the mass storage device 140 as demonstrated in 
step s310. 

[0029] Referring to Fig. 1, when an USB device connected to an 
USB device according to the preferred embodiment of the 
present invention is at a host-mode, the USB device of the 
present invention will automatically configure itself to act 
at a device-mode to allow the host-mode USB device to 
access a storage in the device-mode USB device. The 
host-mode USB device issues a load-instruction or a 
store-instruction to the device-mode USB device. An in- 
struction from the host-mode USB device first goes to a 
transceiver 112, then, an USB device core circuit 114, and 
is temporarily stored in a first buffer 122 of the device- 
mode USB device. Next, a CPU 132 in the device-mode 
USB device reads and decodes the instruction from the 
first buffer 122, and operates accordingly. If the instruc- 
tion is a read-flash-memory instruction, the CPU 132 
provides a corresponding flash memory data and tem- 
porarily stores the data to a buffer device 19. Then, the 



data is transferred to the host-mode USB device via the 
USB device core circuit 114 and the transceiver 112 of the 
device-mode USB device. When an USB device is at a de- 
vice-mode and is connected to an USB device of the em- 
bodiment of the invention, the USB device of the embodi- 
ment of the invention will automatically configures itself 
to operate at a host-mode. A memory access or storage 
access instruction is issued from the host-mode USB de- 
vice of the embodiment of the invention to the device- 
mode USB device. A data transfer takes place accordingly 
as described previously. 

[0030] | n the preferred embodiment of the invention, the func- 
tion module 100 further comprises a display device 152. 
The display device 152 is used to display a functional op- 
eration status of the USB device. The display device 152 is 
a liquid crystal display (LCD) or any other kind of display 
device that can be used to work with the USB device of the 
embodiment of the present invention. 

[0031] | n the preferred embodiment of the invention, the func- 
tion module 100 further comprises an input device 150. 
The input device 150 is a user-friendly interface that pro- 
vides a mechanism for a user to input an operation in- 
struction. The input device 150 is a keypad, a switch de- 



vice, or any other kind of user interface that can be used 
to work with the USB device of the embodiment of the 
present invention. 

[0032] | n the preferred embodiment of the invention, the USB de- 
vice also provides an external speaker interface and an 
external microphone interface so that a voice data stored 
in the USB device can be played via an external speaker 
164, and a voice data can be recorded via an external mi- 
crophone 162 and the MP3 codec 160 to be stored in the 
flash memory 144. 

[0033] As a summary, the data-exchangeable USB device of the 
embodiment of the present invention can be connected to 
another USB device directly to allow a data-exchange to 
take place without involving a use of a computer. Further, 
via a MP3 codec in the embodiment of the invention, a 
speaker or a microphone can be directly connected to the 
data-exchangeable USB device of the embodiment of the 
present invention to play or to record a voice data accord- 
ingly. 

[0034] it w j|| De apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
or to the methods of the preferred embodiment of the 
present invention without departing from the scope or 



spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention cover modifications and 
variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 



